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-xm®, FW >-ffl«^^^^;l^^I^&*-r-S 
# f a y* >f f lomgiti, o t , 

^t^tisi o wi. stsm i ^wm/i J: o 
*> sffiffi^n 2 <7)#to&# HtriE^-v *jvBi&ffim t m 

-mm. f w >«M^*/uffM®i£^rf s 

F A y* >f F I^flMltl, o t , 
lulEy-^Iii&V»^yW±. 'Jr*c<bt>ir>t F 

immzm^xm i sism i ^smi j d 

i Kffifii&S 2 fflEf - * ^4«IS i: [§] 

mm i ^^a^ m% 2 m-gmzwx -wm 

mmtmzmt ix v ^ ; t mmt -t&*mkm 
w, 

tfhJ*Mh mntmrnm-cb -> x , 

fit E¥»#:Jl(i^MSIM t# * tfo&iMW&s* L , 

mm-mmmzmt-rirmmz x^xnM^tix^t 

F a y* >f F o X , 

ffiEv-^^&^b' w y§«. iKK t t'7M f 
ffiiitw^ti 1 sum 1 mmm x 9 
t m&mm 2 o»€msviuib^-^ win t n 

mmmm^t^ f a^m vm^mwrnrnx-h *> 

x, 

fu!Ey-xffii£&u ; 'K w F 



tffifflznnt^xm 1 <o3«*, sum 1 vmwm z 0 

fcSffilfi&gf 2 c^TO&tProfE^ *;WFMfiiifc |§| 

mm^ *mf8ffi& t mmm 2 mmm kcomtm.. 

^B B H *iit^^-&^w#:iiT«§^y-xMJi. k 
fLfc y ss&tx fw y ms t . 

£*rSjKhAy>f FI^)fiMltfe^t, 

liriay-xfflJisv'K w yftiiti. ^< h^f 
ffiUdt^^oTm 1 vmmm, mm> 1 towmJi J; 0 

Miay-xms&v/xi±KW ymsimia^'^ 
~xmm, fw yfiiimt^ *;i#flgn«*^rf s 

ffiEV— ^fHWatAH W yfM(±, 5«5r< i: t»y>f h 

mmzfotpixn 1 sis® 1 omwa & 0 
t mwn&m 2 ^*jiatmiE^^ ^^ffM^ui t m 

tuiE^-v ^.a &m,m t wmm 1 t ^iat(±, 

Hff^M^r Sr^7-fe7b Mii i: lulEffi 2 

s&^^rs h RDmmmitt& z. t *mit-r&¥m# 
mm. 

[ 9 ] mm. i ^tt*ii 7cm^, Miam 1 

«^«Ji<Ojgff(i30~100nm T"^ 0 , Wfa^ 2 02*^1 
^MJ¥(±30-200 nmf'feD. frlE^^^ffM^Mi: ^ 

-m9M.cD¥mfamcDwmmoo -300 nm-r-fe 0 . mie 

[ii*n 1 0 ] mm 9 t^uT . tuiE® 1 ^mmm, 
mzm 2 commm . mm^ *}vmmm t m-mmm 
^mmmmzmm^m<^^xv^zt mmtt 
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Jl ( i Jl) T£> "9 , fulfil 0 *>&ff# 

[ if *n 1 2 ] tmm 1 mm& nz&^x. mam 
1 emwmmmmm 2 amwmit 1 3 &&tf/x(i 1 

wmxhh^t zw&b-s-h^mmm.. 
i mm 1 3 ] msm 1 j^ii *if 7 tts^-c . < 

MW 1X10 15 — 5X10" atoms/cm 3 (7)ilJSTi3sJP$tL 

[ mt<m 1 4 ] mmn 1 j^ii 7^1^, wmi- 
^mw-m^ l # 1 m^^nmwffimtf 1 x 10 1 5 - 

5Xl0 17 atoras/cm3 <9$ftStC»§irO^ d 

[iMii 1 5 ] m& 1 3 i a.\mm 1 4 t^wc, 

fulfiL^MMMffffl^i^ttttf'ny, A 

mmm^mfommix u-r-fttMtttibm 

«:li>f ^yK-ty^ffitJ: 0 1 3ft&tf/Otlil 5 ft 

*^aif l -c , %mym&istsm 1 
s#ss 2 <fimm&mt&-Tmb , 

6 d i: t i Dfu1fi^»}SM;^§Xfgt , 

friBwm/i Jit v f y >t >n&&ffi&?& 

mmv-xmmm yva ymm^x ? 1 ixmrn^ 

HWMWMZWmtlJMb . 

mpfimmmmrv ?ta jvx mm 1 m 
2<7MVM?)m mmti z\ b zmib-tz^mwm 

immi 7] tmmzG-r&mihizyj hwm. 
>/a nmm. i^Bm^mi^m^mt^xmb. 
mim&m^mikmm ix iz-fHeitaa^ 

mm^umm n-tz¥%mmtzjtt ix a *y&xmt 
tz\±At>Y-¥>ymizx 0 1 3m&u/x\±i 5m 
i}^mntifz^mmmm 1 x . Mmnm^m 1 
Rum 2 vmmm*mfctz>-T.mb , 



l> I > Hi 9 ffJlfiT^^Sttft S-tfS XS b , 

mmwm±.i,zv~xwmmf f y -y y«£mr & 
xst, 

fuiay-xitSMX f w ym®£ t LTt?riBin 
/w^^^^ffM-rsxgt, 
fimsMfflo^M^^^jD^sxgfc . 

firlB^Mft^?IS7°n 7r-^ ^T" o TlulB® 1 at/H 

[it i s ] it^Ji 1 6 1 wimm ntfc^t, 

fulfil 3^&M&til&msbii#v>. Av^J+ 
iWJWIiD, fulfil 5K^3Ifm£WFl!j 
ti±uy. Esa^ary^yT^Sdt^^stt- 

[^^PIH^I^BJ] 
[0001] 

[ 0 0 0 2 ] 

m*mm <ot, am l c d t bs-ib^s ) ^x^^^-y 
tTTFT^ftjffl$tiT^i> 0 m&ci&mt 

mm ( r^;P7 r x %, u 3 yn ) iHSttl LTf ijffl 

m\z, TFTnmbiximmTMmmmxtm 

[00 03 ] LA»U ¥«AMLCD<0ffl£f&fb&Ba 

t f TcofMmmxn+^immi-mwm z\ 
btmmb^tz. 

[0005] rntMb ixm&immzmmitzmx 
9 f Temmz^x \zmz%< mmtvz $ ti 

TV^So Mi.H\ r Fabrication of Low-Temperature B 
ottom-Gate Poly-Si TFTs on Large-Area Substrate by 
Linear-Beam Excimer Laser Cry stall ization and Ion 
Doping Method: H.Hayashi et.al . , IEDM95, PP829-832.1 

995 j %t*<nm&&$>&. 

[0006] mm^mxnm^immmmitzmx 
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ftfffimnmmzm (Fig. 4 ) wmlxu^k z 

m.) xnn*%fflmi>mtxu& 0 
[0007] t-r. mm^tm^onmmmtm^m^ 

Xm^mm (Impact Ionization ) imi. 

^ u rax* ^^is^wtim-r Li^o -5"<?) 

fc#>. X^^LDDflli (Light Doped Drain region) 
[00 08] -f-LT, Cl^LDDfliiOMfflltt^tfi 

[0 0 09] iStt«<9KJPtf>; * 7 J; & L D D 
[0010] LDD£«£JBj£t4fctf>£li;t* 

tLtz&.z?mm.x'imi&x'i>~?z7 6$ ( y-x/K 

[0011] lilXc^Sfc, ^-r*;kx h y7»i£x? 
[0 0 12] 

m^^SitXg^i-^T. *£flE**S<. 11-3, fin 
[0 0 13] 

xmm. yva ymmRtfi-^^iwmmM^f^^ 
yj±?a Ym^mmmxh^x, mwmvmm 
m^tmm ^<mmm ^ l , frta v 
i/k w ywi. ?a nmmjzm^x^< 1 1 
jgiowi. sismi^wmiiJ; , 9issK^2^ 

[0014]Jfc, ffiO^OSfiSctt. S H iM£lTf 

h ^mfamxm®, § n*: v -xmm, yv-a ymmm 

xh -o x , m^m^mimm^Bimm^im 
l , friBv -xim&v yva >m®i±. < 
bh?4 hmmmizm^xmi^mmm. %msi<D 



1 . tufas? 1 <®#9Mfrt>ffism 2 wawHtjwrc 3 
itm 1 wm2<7mmmzmtt&^mm<ommTv7 
r a n-hmmmzmt ix ^ i> ; t m m t -r s . 
[ 0 0 1 5 j ifc. fffi^JjoMi. i^MiiM-f 
s^ttJf Tffij£3*uty-.xffi&. k W yftii&y 

* fcs u fl&iay -^MJi&tx fw yfisa . ^ < 
mmmx 0 hmmp£m2^mmmwfmi^^m 

U Miam2«Wmiltt 5X10 17 - lXl0 19 atoms/cm3 

1 0 0 1 6 ] ±?z, momamm*. ^mmmt 

^sttkl, mzv-*mmmfYvAyfflm±. 
t *, y>f Fanc^i^oti 1 ^aMW, 1 a> 
W«J1J; 0 i>i«igtn;^m2^«i&^friB^^^^ 

[ 0 0 1 7 ] a ffi^e^Mi. jsAfluts^rr 
s^*iiT«$^^y-xMJi. Hu>f yfiiiM/ 

*^^L. Miay-^MaVK^^yWi:. ^=5r< 
H^lMC^tSl^ili, Sfimi<7) 

1 . fftaf- ^ ^/^Mfflii t ffiam 2 to^mJi t «^ t 

1 0 0 1 s ] ±tz. mcowmmmi.. mmmmmt 
hm.^zm^titzyA hmmt. &mM&icr& 
¥m&mxmtfi$tifzv~xmM. yua ywmm/1- 
^^v&mmt . mtiv-zwmmfYvA ymm± 
c?Hti?tiizimziitz v-znm&if yua ymm 
z^-t&tfY^AYmcD^mikmmxfo^x. m 

m-xwmifYv a ymm±, t h?A Ym 
mm^t^xmi^mmm. ^mmi^mmmi^h 
mm&m 2 ^mmmmfm^r * ^mmim t 

•mmf/xteYvA ynmnmnyA Ymm^ mm 
i-^A^mmmjix^-ri-y vrtx^&zt m 
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[ooi9]it, memmmmt. m&m*i?t 
h ^mw-mxm^ § tut v-xmm, h w ymm&v 

Xh o T , lulE^W#:ii«^BeS B B B ^^^^S^ 
ffiS: * L , huIEV -XM^ K W y >J?% < 

L, lufB^^ffMffiifc Miami 

«J1*^ & !> h r d umim&t hztzw&t-th. 

[ 0 0 2 0 ] WfB^iiOM^S~o^7l-7-t: - y h 
§«, -*«fffB^^ffM§fiifc [SMS«Si&»o 

i±, #e*s^ffi**-f ss«U:ty>f y>r him 
#fyK¥0mmmm-&xnk* mtrnm^m 

¥g#;Ji£#sx^, tiriE*sa»3SS: ^rr s 

LT>f tfy&AS&fckM *y b'-ty^St J; 0 

•c , mprm^^m 1 arm 2 <nmnmmm-h 
^-sxgt, frfBv-^s&y'FW y€«£-?x? 

^fcT^wWFMfIiMMt-£XfSfc, £WL, if 

mmywmmrvy r a xt- h *> xmim 1 mm 2 

[0022] it, ffiOfSBJOfMJX ffii^lffi^*^ 

mm^z^A mis, ?a htmm. 4m%¥mftm 
mfc-tziMt , mmwM 3 w¥mfamzKLx\/~y 

DIs^XX, l£ H H H ffi}t£^S^#cJI£#l>Xg 

t , fufai£ B B H S}t£^i>¥«#«M ixA^ymx 

m±tzl±A7t>h~¥>7~mz3; 0 1 3&&tf/X(il 

m 1 svB2^)#mJi^ffM^sxgt , v- v-xt 

itfia^i»^^ttit§^i>xgfc , mmmm^zv- 
xm&RUhuA ynmmm-hxMb, mav-x 
nw&if k w ymm^x 9 1 Lxmrn^mm^ 

zmttf-z-TMb , miv-xvmRxf hvA yrnmz 



t lx L^mnmmm^ms^Mfttix 
mb. miT^mmMrv7TA)vxh-r,x 
mm 1 w&2<mwm<nmz &m»t& - 1 mm 

[0023] 

mmmt-z'-Arc^ a nzummmmx-i -<xmm 

%tmit'{Toc\bb-th a 
[0024] 

immn 

mmmi ] *mmmixmmmw.Miz^x , mi 
-3%m^xmty~t$>„ t-r, mizm^x*mmi<7> 

[ 0 0 2 5 ] i-r , ieii^ffi^*-ri>M^Pfit lx 
tfyxMMi 0 1 ±^zim^3L^bt^mmmx^i 
rmmi 0 2^m«o ^coxmmnmxtc^yA 
hm (m hiss) 1 oizmtz,, 

[00 26 ]^ hmm 1 0 3cDH*M(i l-10wm 

( itmrnm 3^5 vm) b-t&. mm± 200- 

500 nm (ft^WHii 250-300 nm) bt&. *Htt^jT 
(i 250nmJJ (7) T)V S — ^ A M (2w« tDX^y^'^AS: 

m^xmm Mmco^A hmmmmtt* 

[00 27] yAhVmi 03tLT(±T^S- 

A. ty^fy, Stfty'Jay, AMyU^ Kit 
(i-tfLt<0«WJR^*fflV^ i t jfi^S s . ; ;t 1 HI 

[ 0 0 2 8 ] i if\ y>f 1 0 3 KfcfLTK&fiiit 

ft^tfv\ ya hwm'm-tmtmAmi 04^50 

-200 nm (mimzli 100M50 nm) ^fig-f S. 
MT123%c«BIg£#tfX^y^y n-;^^ (T 

y ^ - rx^mz^m^h ) ^xmmmw. imm 

^5-6mA^f+TtMTl> 0 ;5LT100 nm^EOJf 

[ 0 0 2 9 ] mmmmi 0 5 (jgj?t± 0-200 

nm. ftfltotei±25M00 nm, L<tt50nm) , S i O 

x Ny TvxstLSSt^aikasMXiiititaiDi (mw 

a 150-300 nm, ftHWfcJi200 nm) 1 0 6^t^l>y 

[0030]^ *»smo*i^, hmmmut 

WB£tRMl0 4i>1fttL&. tfz. yAhmmmbt 

xwummmzm^i zbhx^i. 
[oo3i]^-< hmmmzftMitzt,. ^^zim 
z±m?b^hi^£¥m\mi 0 7£ffMt-i> o *n 
mrnxw^wMmmmibtimm^m^mfom 

[ 0 0 3 2 ] it, «I^(i^^^/L-x-y^St0#X 

hflijfcfcs^t. # B B H *:asMi o 7omj¥« 

H<ffMUfc<, MJWeH(± 100-600 nm (AMWt 
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(i 200-300 nm, Mtl<m50 nm) kt&» #H*W 

£■ tat t i> 3&» t i o x ws&fct & 'Xmtr- h h . 

iTCIl 0 7£»f §£\ IjScBI««L H 

[00 34] ^HiSMTtifiglSLfe^S^^Jgttitti 
(tl>#^EMI^\ iMlXSS^ 5Xl0i8atoms/ 
cm 3 *}j5f (ft^Wtti 5 X10 1 v atoms/cm 3 JJTF) > St3l 
# 1. 5 X10 1 9 atoms/cm 3 (ft^WfcUi lXl0 18 atom 

s/cm 3 iiiT) fc^sstfflfP-fSo ^n^a^o 

[ 0 0 3 5 ] ; 5 LTHl ( A ) ^FJ^W^ilS . II 
1 (A) WRfflb^^nftt, U-f-^JSWtJ: 0 

Wnwmm i o 7 ey^kift ( h i ( b > ) 

[0 0 36] V-^-%b LT«, m&tfAb IX K r 
F (248 nm) , XeC 1 (308 nm) , ArF (193 nm) 

[ o o 3 7 ] ^atw<^«tigffifl:t j 3 t-ts 

[0038] ^mmmxwvvx%mmcox e cu^ 
m-mpt>mmzm^x&tz> zt-cm&sm 
[ o o 3 9 ] , mmwm&oMu z , Ttsi^a 

2.4imi/s , If— X*/l*¥— ti 300— 400mJ/cm 2 k 
U S«££gfflB|j&^400 X;fcM&LT«l3-f6. Cl5 

[0040]^ # B H H MS«§^#7XS«fcT1^ 

to. ^7xa«oif»ss (650 mm) mi^sst 

[004 1 ] fc ^ *SffiMO«^P— if-3t<7)Ef3 
l*£J: DI£ B B H ^Uc¥>»#;§l (*0«l»^T-(±?fMS H H H 



[00421 -j, m<mM:^mm^ti^m^mi 
ffim& m t am t> Mzmtciwrnm^t, %v 

[0043] ZX&tZ. 1 5^^jl(m^7cS (ftS 

mzwjy, wmttzltry^y) ZA^ymAm 

=5rU) OaSftrrs. *»SMT1ilS B B H ttaSMl 0 
8<^iS)&»£>aSS30~10Qnm (ft^Wti±30~50nm) 
KBBtfcV^T, Vymmt 1X10 19 - 1X10 21 atoms/cm 
3 (imWlZli 1X10 2 0 atoms/cm 3 ) t^hmzWmt 

[0044] *HJIMT1i^OSt LTffMS^^I 

js<7)uy^^tfM«i 0 9£n + m (ttdmimm 

m) tfyJU. £<OJi<Off3ti30~10Gnm (ft^WtJi30 
~50nm) t0tEfflT1*7E-fl> o ^tO*I^, n + 11 0 9(± 

mzv-z/vuj ynm^-mt ixmm-t^, *m 

JSfvl|-:"(i30nm|y(7) ti + k !rV\k > 
[0045] ifc, n + 11 09C0TtffM§^l-i.ffiJI 

m^jy^^mmi ioin- « (t^(i®2^« 

1) fcDf^ 0 ti" 111 0(i:n + J| 1 0 9 i 

LTtiig-ri). 3fc^MMf{i30nmW^n- Jf^ffM^ 
h« (HI (C) ) 

[0046] tfz, z?m, oyzmni-tmcouziT 

7r-f;WiM€J±^80keV , RFm^^2 0WtLT 

A tyv-vyfrnzk*)? * 7,7 1 y (ph 3 ) tjg 

[ o o 4 7 ] H4 tfc^T, 401 lim^mmm. a 
o 2 {i^jnsti^ u y«i8irn 7t^;p&^ltv^ 

[0 04 8] ?M7n7r^/H0 2»t-^ 

ffl±n + 14 0 3 rt§PXi±^H3£fitfe 0 . IS B B H tta3l 

H4o l^aKtvKS (^ vimmzfafroft 

^Jit}S^T31iEe^^t-|>^ton + !4 0 3^Tt 
(i^-fn- l4 0 4^ffM§ni> o 
[0049] -eLT. ;»n- 14 0 4 W|*lSPtfcV^T 

yjfJK^ IX 10 1 9 atoms/cm 3 ^mthvfMi n + 140 
3i:LT#^, 5X10 17 - 1 X 10 1 9 atoms/cm 3 O^tE 
BBfc:fc5M«^n- !4 04fctT#iT^I> o 
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^zTmimmfdmwmznn^wM ( i 
m) 4 0 5 ttst 0 tin, nmmmti±mmmz^m 

mtii. mmmm ( d d ti± u y?ss > ^n^x 

b° y$g£&TT& S f^Xii^WIIK ^' l x io 1 4 - l 

X 10 1 1 atoms/cm 3 OiEfflT— f&t. 

[0051] c\cDM%MmtzimmmzMm:Mmte 

n- J14 0 4tOTtffM§ilSo fcfc'U 1/14 0 5(4 

[0 0 5 2] dcostc n + m<nBjSL£4 *>w&& 

tn- MS^flg-f SClfcj^TSS. fi£*cO«ifcn + Jf£ 
t n- g<7)Ji SfflWfcg^fclt 0 d £ . 

[0053] mz, n- ii i onmzumzLDDm 
m<7)m%t%z>tz#>, 3mzm®%fflmf) i 'm?fo&, 
A*y Y~^yy j mx'\±wMm-^^zx^xm 
nftcommy n 7 r >r ^fi^tiwci & cox, l d 
d mmmmw i h . #j»jjti4 n - « 

1 1 0CDJ?$ £30-200 nm (ftSWt(450— 150 nm) CO 
[00 54] d :) LT n + ill 0 9, n" Jg 1 1 0 

mm&fto. (Hi (d) ) 
[0055]^, v-4f-T--)VWHz7yrT~ 
->v mftcomM) . ?t-^xt~-!v (%m?{zi. 

W) ZftoZ\ti>X%l, fc£U 7r-*X7- 
[0 0 56] *HWC1iX eCU^ yvk— 

iut^f-7--Mffi «£fH4»*Wfc_k 

200-350mJ/cm2 (ftflWfcii 250-300mJ/cm2 ) Xfk. 

w ±tz, mm±mmm^m°azmMiX'}£wm 

[ 0 0 5 7 ] doy-^£ttftIgT14S H B H tt 

imm. i o y^jnigtstt^^-^^nia 
-ti d t s „ lt . Ss8dbs?m tym^z X 0 

[00 58] do lt u y ^Stt^ig^T L?t 
lS H H B tta3l)lw^--y^^ffv\ ^«*^#;Mi i 

lfcJBlfct*. dOB^ ftfcWKTFTtfgtf&LfcllSffc 
JVM (W) ) #l~30jum (ft^WWilO— 20jum) fc 

^rSfttUHftS . d dT-2 dig «A7--y/lg^' 



fr*>*U. (02 (A) ) 

[00 59 ] ddT"0H±(C(3«£tl&^\ M&l 

tz¥A hmmmco-mz^vi-yfL, va hmm (m 
iwm) twzfM-f&wm (m2sn) tmsmm 

mZb&tzisb&ay? ? h*-)l- (02 (C) col 18 

yyiMWfthtih . 

[0060]^;. smtt^^-rs^sn ( 0^-tt-f ) 

£jSI£U n^-xynii-OY-y^Si 12. 

>fy€Sl 1 3£j&£-f6. *H»T14T i (50nm) 
/Al ( 200—300 nm) /Ti (50nm) (7) 3 JUfifjEP £> 

tthwmkWi^h. tfz. iMnmzw hmmtm 
mwzim-t&tzfomimii mmzmmztix^z . d 

d T4 0 @ y fxntfff htih . (02 

(B) ) 

[oo6i] it, marf s£\ hms 1 o 30* 
±com«, Hp-^y-xmsi i2tnw ymsi 1 3 

i i4^s (Cj T-^siii,) mmz^^mmf, 

«fc*7-b>yMiW<0^§*^-fS. Cj (±2-20// 
m (ft^Wtfi 5-10*i m) ^iEH*^a^S^\ 

[oo62]^ty v-xmmi i2&v : } i i/A ymm 
ii3m?atF5^x7fy^fTK ies 

ft. f-ir^xvf««i i A^x^yi-yytfym 

•ti. (02 (C) ) 

[00 63 ] dc^Bt, n + Jg 1 0 9 (i^X >y ^y^' 
*ttSt{±^HW(c»tt^ffl« ( ijf) O^^'S 
$tLtff^T-x , -;-> y i-iJ-y')^ *IB^-c(ift»Wt: 

10-100 nm (ftHW(;ttl0-75nnu if i L < (±15-45n 
m) tf0^W#:Jl^^^St- o *HSSMT1±30nmJ?O^ 

mm-fztiztz, 

[oo64] ixmt^m^m m«x - y ^y^" 
LxMimmmttzMimmmijfMLx , 02 <o 

[006 5] d^tjtfc^T, ^^^x>/^$tut 

s#¥#ftJii 1 1 co oh, y a y-mmi 1 2o»±t 
mcom&xwfA vwsm^ ^mmm^^ & 
t. y>f b^si 1 3^s§ju 0 t^fflWiM^sffiJi 

11711 y-f hVMl 0 3i>^lWf, ^-y 

[0066] ^MMMCD*^, ?A hVM 1 0 3t?)llt§ 
(Li tffl^-t5) *n00 nmW^^SSiltJl^MDS: 
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(54) SEMICONDUCTOR DEVICE AND MANUFACTURE OF THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor device which realizes 
high productivity and has high reliability and reproducibility by a simple 
manufacturing process. 

SOLUTION: In a structure of a bottom-gate type semiconductor device made up 
of a semiconductor layer having a crystal structure, source/drain regions are 
constituted by a multilayered structure made of a first conductive layer (n+ layer), 
a second conductive layer (n- layer) having a higher resistance than the first 



conductive layer, and an intrinsic or substantially intrinsic semiconductor layer (i 
layer). In this case, the n- layer functions as an LDD(lightly doped drain) region, 
and the i layer functions as an offset region in the direction of the thickness of the 
film. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the semiconductor device of the bottom gate mold which has the 
source field, drain field, and channel formation field which consisted of semi- 
conductor layers which have a crystal structure. Said semi-conductor layer 
shows grain boundary distribution peculiar to the melting crystallization film. Said 
source field and a drain field gate dielectric film - going - at least - the 1st 
conductive layer and the 1st conductive layer concerned - high - the 
semiconductor device characterized by having the laminated structure which 
consists of the 2nd conductive layer [ **** ] and a semi-conductor layer of the 
same conductivity type as said channel formation field. 
[Claim 2] It is the semiconductor device of the bottom gate mold which has the 
source field, drain field, and channel formation field which consisted of semi- 
conductor layers which have a crystal structure. Said semi-conductor layer 
shows grain boundary distribution peculiar to the melting crystallization film. Said 
source field and a drain field It has the laminated structure which consists of the 
2nd conductive layer [ **** ] and a semi-conductor layer of the same conductivity 
type as said channel formation field, at least - gate dielectric film - going - the 
1st conductive layer and the 1st conductive layer concerned - high - The 
semiconductor device characterized by the concentration profile of the impurity 
which is missing from said 2nd conductive layer from said 1st conductive layer, 
and constitutes the 1st and 2nd conductive layers concerned changing 
continuously. 

[Claim 3] It is the semiconductor device of the bottom gate mold which has the 
source field, drain field, and channel formation field which consisted of semi- 
conductor layers which have a crystal structure. Said semi-conductor layer 
shows grain boundary distribution peculiar to the melting crystallization film. Said 
source field and a drain field It has the laminated structure which consists of the 



2nd conductive layer [ **** ] and a semi-conductor layer of the same conductivity 
type as said channel formation field, at least - gate dielectric film -- going - the 
1st conductive layer and the 1st conductive layer concerned - high - Said 2nd 
conductive layer 5x1017 - 1x1019 atoms/cm3 Semiconductor device 
characterized by being formed with the impurity which changes continuously by 
within the limits. 

[Claim 4] It is the semiconductor device of the bottom gate mold which has the 
source field, drain field, and channel formation field which consisted of semi- 
conductor layers which have a crystal structure. Said semi-conductor layer 
shows grain boundary distribution peculiar to the melting crystallization film. Said 
source field and a drain field It has the laminated structure which consists of the 
2nd conductive layer [ **** ] and a semi-conductor layer of the same conductivity 
type as said channel formation field, at least -- gate dielectric film - going - the 
1st conductive layer and the 1st conductive layer concerned - high - The 
semiconductor device characterized by two offset fields where thickness differs 
existing between said channel formation field and said 2nd conductive layer. 
[Claim 5] It is the semiconductor device of the bottom gate mold which has the 
source field, drain field, and channel formation field which consisted of semi- 
conductor layers which have a crystal structure. Said semi-conductor layer 
shows grain boundary distribution peculiar to the melting crystallization film. Said 
source field and a drain field It has the laminated structure which consists of the 
2nd conductive layer [ **** ] and a semi-conductor layer of the same conductivity 
type as said channel formation field, at least - gate dielectric film - going - the 
1st conductive layer and the 1st conductive layer concerned - high - The 
semiconductor device characterized by the thick offset field of thickness existing 
rather than said channel formation field between said channel formation field and 
said 2nd conductive layer. 

[Claim 6] The gate electrode formed on the substrate which has an insulating 
front face, and the source field, drain field and channel formation field which 
consisted of semi-conductor layers which have a crystal structure, The source 



electrode and drain electrode which were formed in each on said source field and 
a drain field, It is the semiconductor device of the bottom gate mold which ****, 
and said semi-conductor layer shows grain boundary distribution peculiar to the 
melting crystallization film. Said source field and a drain field It has the laminated 
structure which consists of the 2nd conductive layer [ **** ] and a semi-conductor 
layer of the same conductivity type as said channel formation field, at least - 
gate dielectric film - going - the 1st conductive layer and the 1st conductive 
layer concerned - high ~ Said source electrode and/or a drain electrode are a 
semiconductor device characterized by overlapping said gate electrode on said 
channel formation field. 

[Claim 7] It is the semiconductor device of the bottom gate mold which has the 
source field, drain field, and channel formation field which consisted of semi- 
conductor layers which have a crystal structure. Said semi-conductor layer 
shows grain boundary distribution peculiar to the melting crystallization film. Said 
source field and a drain field It has the laminated structure which consists of the 
2nd conductive layer [ **** ] and a semi-conductor layer of the same conductivity 
type as said channel formation field, at least - gate dielectric film - going ~ the 
1st conductive layer and the 1st conductive layer concerned - high - The 
semiconductor device characterized by the HRD structure which consists of two 
offset fields where thickness differs, and said 2nd conductive layer existing 
between said channel formation field and said 1st conductive layer. 
[Claim 8] It is the semiconductor device which two offset fields where said 
thickness differs are offset of the direction of a film surface where one side 
consists of the same conductivity type as said channel formation field, and a 
semi-conductor layer of the same thickness in claim 7, and is characterized by 
another side being offset of the direction of thickness which consists of a semi- 
conductor layer with thickness thicker than the same conductivity type as said 
channel formation field, and said channel formation field. 
[Claim 9] claim 1 thru/or claim 7 - setting - the thickness of said 1st conductive 
layer - 30-1 OOnm it is - semiconductor device characterized by for the thickness 



of said 2nd conductive layer being 30 - 200 nm, for the thickness of the semi- 
conductor layer of the same conductivity type as said channel formation field 
being 100 - 300 nm, and the thickness of said channel formation field being 10 - 
100 nm. 

[Claim 10] The semiconductor device characterized by thickness being thick at 
the order of said 1st conductive layer, said 2nd conductive layer, and the semi- 
conductor layer of the same conductivity type as said channel formation field in 
claim 9. 

[Claim 11] It is the semiconductor device which is a genuineness semi-conductor 
layer (i layers) genuineness or substantially, and is characterized by the thing 
with thickness thicker than said channel formation field which the semi-conductor 
layer of the same conductivity type as said channel formation field exists under 
said 2nd conductive layer in claim 1 thru/or claim 7. 
[Claim 12] It is the semiconductor device characterized by being the semi- 
conductor layer which was able to give conductivity with the element with which 
said the 1st conductive layer and said 2nd conductive layer were chosen from 13 
groups and/or 15 groups in claim 1 thru/or claim 7. 

[Claim 13] In claim 1 thru/or claim 7, the impurity for threshold armature-voltage 
control in said channel formation field at least 1x1015 - 5x1017 atoms/cm3 
Semiconductor device characterized by being added by concentration. 
[Claim 14] In claim 1 thru/or claim 7, the impurity for threshold armature-voltage 
control in the semi-conductor layer of the same conductivity type as said channel 
formation field and the channel formation field concerned 1x1015 - 5x1017 
atoms/cm3 Semiconductor device characterized by being added by 
concentration. 

[Claim 15] The semiconductor device characterized by the impurity for said 
threshold armature-voltage control being boron, an indium, or a gallium in claim 
13 or claim 14. 

[Claim 16] The process which forms a gate electrode, a gate insulating layer, and 
the amorphous semiconductor film on the substrate which has an insulating front 



face, The process which obtains the semi-conductor film which crystallizes by 
irradiating the strong light which has laser light or reinforcement equivalent to it to 
said amorphous semiconductor film, and has the crystal structure, The impurity 
chosen from 13 groups and/or 15 groups by ion-implantation or the ion doping 
method to the semi-conductor film which has said crystal structure is added. The 
process which activates said impurity the process which forms the 1st and 2nd 
conductive layers containing the impurity concerned, and by irradiating strong 
light with laser light or reinforcement equivalent to it, The process which forms a 
channel formation field by the process which forms a source electrode and a 
drain electrode on said conductive layer, and etching the semi-conductor film 
which has said crystal structure by using said source electrode and a drain 
electrode as a mask, The production approach of the semiconductor device 
characterized by ****(ing) and controlling the thickness of said 1st and 2nd 
conductive layers as the concentration profile of said impurity is also. 
[Claim 17] The process which forms a gate electrode, a gate insulating layer, and 
the amorphous semiconductor film on the substrate which has an insulating front 
face, The process which obtains the semi-conductor film which crystallizes by 
irradiating the strong light which has laser light or reinforcement equivalent to it to 
said amorphous semiconductor film, and has the crystal structure, The impurity 
chosen from 13 groups and/or 15 groups by ion-implantation or the ion doping 
method to the semi-conductor film which has said crystal structure is added. The 
process which activates said impurity the process which forms the 1st and 2nd 
conductive layers containing the impurity concerned, and by irradiating strong 
light with laser light or reinforcement equivalent to it, The process which forms a 
channel formation field by the process which forms a source electrode and a 
drain electrode on said conductive layer, and etching the semi-conductor film 
which has said crystal structure by using said source electrode and a drain 
electrode as a mask, The production approach of the semiconductor device 
characterized by having the process which adds the impurity for threshold 
armature-voltage control by using said source electrode and a drain electrode as 



a mask, and controlling the thickness of said 1st and 2nd conductive layers as 
the concentration profile of said impurity is also. 

[Claim 18] The production approach of the semiconductor device characterized 
by for the impurity chosen from said 13 groups being boron, an indium, or a 
gallium in claim 16 or claim 17, and the impurity chosen from said 15 groups 
being Lynn, arsenic, or antimony. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] The invention in this application 
relates to the semiconductor device using the semi-conductor thin film which has 
the crystal structure, and its production approach. Especially, it is related with the 
configuration of the thin film transistor (it is hereafter written as TFT) of reverse 
stagger structure. 
[0002] 

[Description of the Prior Art] Conventionally, TFT is used as a switching element 
of an active matrix liquid crystal indicating equipment (it is hereafter written as 



AMLCD). In current, the product which performs circuitry by TFT which used the 
amorphous silicon film (amorphous silicon film) as a barrier layer occupies the 
commercial scene. Especially as TFT structure, many easy reverse stagger 
structures of a production process are adopted. 

[0003] However, high performance-ization of AMLCD progresses every year and 
the engine performance (especially working speed) of operation for which TFT is 
asked tends to become severe. Therefore, it became difficult to obtain the 
component which has engine performance sufficient in the working speed of TFT 
using the amorphous silicon film. 

[0004] Then, TFT which used the polycrystal silicon film (polish recon film) 
instead of the amorphous silicon film is brought into the limelight, and 
development of TFT which makes the polycrystal silicon film a barrier layer is 
progressing with remarkable vigor. Commercial production is also performed by 
the part current. 

[0005] About the structure of the reverse stagger mold TFT where the polycrystal 
silicon film was used as a barrier layer, many announcements are already made. 
For example, there is a report of "Fabrication of Low-Temperature Bottom-Gate 
Poly-Si TFTs on Large-Area Substrate by Linear-Beam Excimer 
LaserCrystallization and Ion Doping Method:H.Hayashi et.al., IEDM95 and PP 
829-832, 1995", etc. 

[0006] Although this report explains the typical example (Fig. 4) of the reverse 
stagger structure where the polycrystal silicon film was used, with the reverse 
stagger structure (the so-called channel stop mold) of such structure, it also has 
various problems. 

[0007] First, since the whole barrier layer is very as thin as about 50nm, an 
ionization by collision (Impact Ionization) will occur in the joint of a channel 
formation field and a drain field, and degradation phenomena, such as hot carrier 
impregnation, will appear notably. Therefore, the need of forming a big LDD field 
(Light Doped Drain region) arises. 

[0008] And the controllability of this LDD field poses most serious problem. A 



LDD field has very delicate control of high impurity concentration and the die 
length of a field, and especially die-length control poses a problem. Although the 
method which specifies the die length of a LDD field with a mask pattern is taken 
in the present condition, if detailed-ization progresses, the difference of the TFT 
property that few patterning errors are big will be induced. 
[0009] The variation in the sheet resistance of the LDD field by the variation in 
the thickness of a barrier layer also poses a serious problem. Furthermore, it can 
become the factor to which variations, such as a cone angle of a gate electrode, 
also invite the variation in the effectiveness of a LDD field. 
[0010] Moreover, in order to form a LDD field, a patterning process is required, 
and it causes the increment in a production process, and the fall of a throughput 
as it is. Also at the lowest with the reverse stagger structure indicated by the 
above-mentioned report, six masks are expected to be required (to the source / 
drain electrode formation). 

[001 1] As mentioned above, it is very difficult to form the LDD field which must 
form a LDD field in the both sides of channel ****** in a lateral flat surface with 
the reverse stagger structure of a channel stop mold, and is reproducible. 
[0012] 

[Problem(s) to be Solved by the Invention] In the invention in this application, 
mass-production nature makes it a technical problem to offer the technique which 
produces a semiconductor device with high dependability and repeatability highly 
by the very simple production process. 
[0013] 

[Means for Solving the Problem] The source field where the configuration of 
invention indicated on these specifications consisted of semi-conductor layers 
which have the crystal structure, It is the semiconductor device of the bottom 
gate mold which has a drain field and a channel formation field, and said semi- 
conductor layer shows grain boundary distribution peculiar to the melting 
crystallization film. Said source field and a drain field gate dielectric film - going - 
- at least - the 1st conductive layer and the 1st conductive layer concerned - 



high - it is characterized by having the laminated structure which consists of the 
2nd conductive layer [ **** ] and a semi-conductor layer of the same conductivity 
type as said channel formation field. 

[0014] Moreover, the source field where the configuration of other invention 
consisted of semi-conductor layers which have the crystal structure, It is the 
semiconductor device of the bottom gate mold which has a drain field and a 
channel formation field, and said semi-conductor layer shows grain boundary 
distribution peculiar to the melting crystallization film. Said source field and a 
drain field It has the laminated structure which consists of the 2nd conductive 
layer [ **** ] and a semi-conductor layer of the same conductivity type as said 
channel formation field, at least - gate dielectric film - going - the 1st 
conductive layer and the 1st conductive layer concerned - high ~ It is 
characterized by the concentration profile of the impurity which is missing from 
said 2nd conductive layer from said 1st conductive layer, and constitutes the 1st 
and 2nd conductive layers concerned changing continuously. 
[0015] Moreover, the source field where the configuration of other invention 
consisted of semi-conductor layers which have the crystal structure, It is the 
semiconductor device of the bottom gate mold which has a drain field and a 
channel formation field, and said semi-conductor layer shows grain boundary 
distribution peculiar to the melting crystallization film. Said source field and a 
drain field It has the laminated structure which consists of the 2nd conductive 
layer [ **** ] and a semi-conductor layer of the same conductivity type as said 
channel formation field, at least - gate dielectric film -- going - the 1st 
conductive layer and the 1st conductive layer concerned -- high - Said 2nd 
conductive layer 5x1017 - 1x1019 atoms/cm3 It is characterized by being formed 
with the impurity which changes continuously by within the limits. 
[0016] Moreover, the source field where the configuration of other invention 
consisted of semi-conductor layers which have the crystal structure, It is the 
semiconductor device of the bottom gate mold which has a drain field and a 
channel formation field, and said semi-conductor layer shows grain boundary 



distribution peculiar to the melting crystallization film. Said source field and a 
drain field It has the laminated structure which consists of the 2nd conductive 
layer [ **** ] and a semi-conductor layer of the same conductivity type as said 
channel formation field, at least - gate dielectric film ~ going -- the 1st 
conductive layer and the 1st conductive layer concerned -- high - Between said 
channel formation field and said 2nd conductive layer, it is characterized by two 
offset fields where thickness differs existing. 

[0017] Moreover, the source field where the configuration of other invention 
consisted of semi-conductor layers which have the crystal structure, It is the 
semiconductor device of the bottom gate mold which has a drain field and a 
channel formation field, and said semi-conductor layer shows grain boundary 
distribution peculiar to the melting crystallization film. Said source field and a 
drain field It has the laminated structure which consists of the 2nd conductive 
layer [ **** ] and a semi-conductor layer of the same conductivity type as said 
channel formation field, at least -- gate dielectric film -- going -- the 1st 
conductive layer and the 1st conductive layer concerned - high - Between said 
channel formation field and said 2nd conductive layer, it is characterized by the 
thick offset field of thickness existing rather than said channel formation field. 
[0018] Moreover, the gate electrode with which the configuration of other 
invention was formed on the substrate which has an insulating front face, The 
source field, drain field, and channel formation field which consisted of semi- 
conductor layers which have a crystal structure, The source electrode and drain 
electrode which were formed in each on said source field and a drain field, It is 
the semiconductor device of the bottom gate mold which ****, and said semi- 
conductor layer shows grain boundary distribution peculiar to the melting 
crystallization film. Said source field and a drain field It has the laminated 
structure which consists of the 2nd conductive layer [ **** ] and a semi-conductor 
layer of the same conductivity type as said channel formation field, at least - 
gate dielectric film - going - the 1st conductive layer and the 1st conductive 
layer concerned - high - It is characterized by said source electrode and/or the 



drain electrode overlapping said gate electrode on said channel formation field. 
[0019] Moreover, the source field where the configuration of other invention 
consisted of semi-conductor layers which have the crystal structure, It is the 
semiconductor device of the bottom gate mold which has a drain field and a 
channel formation field, and said semi-conductor layer shows grain boundary 
distribution peculiar to the melting crystallization film. Said source field and a 
drain field It has the laminated structure which consists of the 2nd conductive 
layer [ **** ] and a semi-conductor layer of the same conductivity type as said 
channel formation field, at least - gate dielectric film ~ going ~ the 1st 
conductive layer and the 1st conductive layer concerned - high - Between said 
channel formation field and said 1st conductive layer, it is characterized by the 
HRD structure which consists of two offset fields where thickness differs, and 
said 2nd conductive layer existing. 

[0020] In addition, it is characterized by for two offset fields where said thickness 
differs being offset of the direction of a film surface where one side consists of 
the same conductivity type as said channel formation field, and a semi-conductor 
layer of the same thickness, and another side being offset of the direction of 
thickness which consists of a semi-conductor layer with thickness thicker than 
the same conductivity type as said channel, and said channel formation field. 
[0021] Moreover, the process at which the configuration of other invention about 
the production approach forms a gate electrode, a gate insulating layer, and the 
amorphous semiconductor film on the substrate which has an insulating front 
face, The process which obtains the semi-conductor film which crystallizes by 
irradiating the strong light which has laser light or reinforcement equivalent to it to 
said amorphous semiconductor film, and has the crystal structure, The impurity 
chosen from 13 groups and/or 15 groups by ion-implantation or the ion doping 
method to the semi-conductor film which has said crystal structure is added. The 
process which activates said impurity the process which forms the 1st and 2nd 
conductive layers containing the impurity concerned, and by irradiating strong 
light with laser light or reinforcement equivalent to it, The process which forms a 



channel formation field by the process which forms a source electrode and a 
drain electrode on said conductive layer, and etching the semi-conductor film 
which has said crystal structure by using said source electrode and a drain 
electrode as a mask, It **** and is characterized by controlling the thickness of 
said 1st and 2nd conductive layers as the concentration profile of said impurity is 
also. 

[0022] Moreover, the process at which the configuration of other invention forms 
a gate electrode, a gate insulating layer, and the amorphous semiconductor film 
on the substrate which has an insulating front face, The process which obtains 
the semi-conductor film which crystallizes by irradiating the strong light which has 
laser light or reinforcement equivalent to it to said amorphous semiconductor film, 
and has the crystal structure, The impurity chosen from 13 groups and/or 15 
groups by ion-implantation or the ion doping method to the semi-conductor film 
which has said crystal structure is added. The process which activates said 
impurity the process which forms the 1st and 2nd conductive layers containing 
the impurity concerned, and by irradiating strong light with laser light or 
reinforcement equivalent to it, The process which forms a channel formation field 
by the process which forms a source electrode and a drain electrode on said 
conductive layer, and etching the semi-conductor film which has said crystal 
structure by using said source electrode and a drain electrode as a mask, It has 
the process which adds the impurity for threshold armature-voltage control by 
using said source electrode and a drain electrode as a mask, and is 
characterized by controlling the thickness of said 1st and 2nd conductive layers 
as the concentration profile of said impurity is also. 
[0023] 

[Embodiment of the Invention] Suppose that detailed explanation is given as it is 
also at the example indicated below about the gestalt of operation of the 
invention in this application which consists of the above configuration. 
[0024] 
[Example] 



[Example 1] The typical example of the invention in this application is explained 
using drawing 1 -3. First, the production approach of the semiconductor device of 
the invention in this application is explained using drawing 1 . 
[0025] First, the substrate film 102 which becomes by the insulator layer which 
uses silicon as a principal component is formed on a glass substrate 101 as 
preparation of the substrate which has an insulating front face. The gate 
electrode (the 1st wiring) 103 which becomes by the conductive film on it is 
formed. 

[0026] Line breadth of the gate electrode 103 is set to 1-10 micrometers (typically 
3-5 micrometers). Moreover, thickness It is referred to as 200 - 500 nm (typically 
250 - 300 nm). With this example A gate electrode with a line breadth of 3 
micrometers is formed using the aluminum film (a 2wt% scandium is contained) 
of 250nm thickness. 

[0027] In addition, as a gate electrode 103, a tantalum, a tungsten, titanium, 
chromium, molybdenum, conductive silicon, metal silicide, or those cascade 
screens can be used besides aluminum. The 1st patterning process (gate 
electrode formation) is performed here. 

[0028] Here, it anodizes to the gate electrode 103 and 50-200 nm (typically 100 - 
150 nm) formation of the oxide film on anode 104 which protects a gate electrode 
is carried out. the inside of the ethylene glycol solution (ammonia neutralizes 
neutrally) which contains 3% of tartaric acid in this example ~ applied-voltage 
80V and formation ~ it forms on the conditions of 5-6mA of currents. In this way, 
it can form in the thickness of 100 nm extent. 

[0029] Next, a silicon nitride film 105 (0 - 200 nm, typically [ thickness ] 25 - 100 
nm, preferably 50nm) and SiOx Ny The gate insulating layer which consists of 
the oxidation silicon nitride film or the oxidation silicon film (typically [ thickness / 
150 - 300 nm, ] 200 nm) 106 shown is formed. 

[0030] In addition, in the case of this example, an oxide film on anode 104 is also 
contained in a gate insulating layer. Moreover, the oxidation silicon film can also 
be used as a gate insulating layer. 



[0031] If a gate insulating layer is formed, the amorphous semiconductor film 107 
which uses silicon as a principal component will be formed on it. In this example, 
although the amorphous silicon film is made into an example, other compound 
semiconductor film (amorphous silicon film containing germanium etc.) may be 
used. 

[0032] Moreover, since the invention in this application is the bottom gate 
structure of a channel dirty mold, the thickness of the amorphous silicon film 107 
is formed thickly. Thickness range It is referred to as 100 - 600 nm (typically 200 
- 300 nm, preferably 250 nm). It is referred to as 200 nm in this example. 
Moreover, although mentioned later, it is necessary to determine the optimal 
thickness suitably by a LDD field [ what kind of offset field and ] are established 
in TFT of the invention in this application. 

[0033] In addition, although the amorphous silicon film 107 is formed with a 
reduced pressure heat CVD method in this example, it is desirable to manage 
the concentration of impurities, such as carbon, oxygen, and nitrogen, thoroughly 
in the case of membrane formation. When there are many these impurities, there 
is a possibility of breaking down the crystalline homogeneity of the crystalline 
semi-conductor film behind. 

[0034] Carbon and nitrogen in this example 5x1018 atoms/cm3 Oxygen the 
following (it is 5x1017 atoms/cm3 typically following) 1.5x1019 atoms/cm3 It 
controls to become the following (for it to be 1x1018 atoms/cm3 typically 
following). [ the concentration of each impurity in the amorphous silicon film 
which formed membranes ] If such management is performed, the high impurity 
concentration finally contained all over the channel formation field of TFT will fall 
within the above-mentioned range. 

[0035] In this way, the condition of drawing 1 (A) is acquired. If the condition of 
drawing 1 (A) is acquired, the amorphous silicon film 107 will be crystallized by 
the exposure of laser light. ( Drawing 1 (B)) 

[0036] What is necessary is just to use the pulse oscillation mold excimer laser 
which used KrF (248 nm), XeCI (308 nm), ArF (193 nm), etc. as excitation gas as 



a laser light. Moreover, Nd: All other laser light, such as a higher harmonic of an 
YAG laser, can be used. 

[0037] In addition, when the thickness of the amorphous semiconductor film 
which it is going to crystallize like this example is thick, having used laser light 
with long wavelength tends to crystallize the whole to homogeneity. Moreover, in 
case laser light is irradiated, the method of heating a substrate auxiliary in the 
range of 50 - 500 ** extent is also effective. Moreover, it is also effective to adjust 
to thickness in which light absorption effectiveness increases in view of the 
wavelength period of laser light. 

[0038] At this example, after processing the XeCI excimer laser light of a pulse 
oscillation mold into a line according to optical system, laser annealing is 
performed to the whole amorphous silicon film surface by scanning toward the 
other end from the end of a substrate. 

[0039] In addition, an oscillation frequency is 30MHz and a scan speed is 
2.4mm/[ s and ] and laser energy. 300 - 400 mJ/cm2 It carries out, and a 
substrate is heated and processed from a rear-face side to 400 **. In this way, 
the crystalline semi-conductor film (this example crystalline silicon film) 108 is 
obtained. 

[0040] Moreover, since the amorphous silicon film differs in the rate of heat 
absorption from a glass substrate, if it irradiates from a membranous top-face 
side, it is possible to raise the temperature of the amorphous silicon film 
intensively. Therefore, it is possible to heat the amorphous silicon film at the 
temperature beyond the heat-resistant temperature (near 650 **) of a glass 
substrate. 

[0041] by the way, the semi-conductor film (by this detail letter, it is called the 
melting crystallization film) crystallized by the exposure of laser light like this 
example has grain boundary distribution (the grain boundary's existence 
distribution) peculiar to laser crystallization. When a grain boundary is made 
remarkable and observed with the well-known technique called 
SEKOETCHINGU, it turns out that it is the aggregate of the crystal grain which 



crystal grain and a grain boundary can distinguish clearly and has the particle 
size which is dozens - 100nm of numbers. 

[0042] On the other hand, the semi-conductor film using other crystallization 
means shows grain boundary distribution which is clearly different as for the 
melting crystallization film. Because, laser light (or strong light with reinforcement 
equivalent to it). Although a semi-conductor layer once fuses in ******** 
crystallization, other means are solid phase growth fundamentally, and it is 
because crystallization devices differ. 

[0043] Now, next, the element (typically Lynn, arsenic, or antimony) chosen from 
15 groups is added by ion-implantation (those with mass separation), or the ion 
doping method (with no mass separation). In this example, the Lynn 
concentration in the range of 30-1 OOnm (typically 30-50nm) depth from the front 
face of the crystalline silicon film 108 It adjusts so that it may become 1x1019 - 
1x1021 atoms/cm3 (typically 1x1020 atoms/cm3). 

[0044] It is the field 109 including high-concentration Lynn formed by carrying out 
in this way in this example n+ It is called a layer (or the 1st conductive layer). The 
thickness of this layer is determined in 30-100nm (typically 30-50nm). In this 
case, n+ A layer 109 functions as some of sources / drain electrodes later. At this 
example, it is n+ of 30nm thickness. A layer is formed. 
[0045] Moreover, n+ It is n about the field 110 which includes Lynn in the low 
concentration formed in the bottom of a layer 109. - It is called a layer (or the 2nd 
conductive layer). In this case, n - A layer 1 10 is n+. It becomes high resistance 
from a layer 109, and functions as a LDD field for electric-field relaxation later. At 
this example, it is n of 30nm thickness. - A layer is formed. ( Drawing 1 (C)) 
[0046] Moreover, the concentration profile of the depth direction at the time of 
adding Lynn is very important at this time. This thing is explained using drawing 
4 . In addition, the concentration profile shown in drawing 4 is an example at the 
time of adding phosphoretted hydrogen (PH3) by the ion doping method, having 
used 80keV(s) and RF power as 20W for acceleration voltage. 
[0047] In drawing 4 , 401 shows the crystalline silicon film and the concentration 



profile of Lynn where 402 was added. This concentration profile is determined by 
setups, such as RF power, an addition ion kind, and acceleration voltage. 
[0048] this time - the peak value of the concentration profile 402 - n+ It is the 
layer 403 interior or near the interface, the crystalline silicon film 401 is deeply 
alike, and the Lynn concentration falls, so that it goes (so that it faces to gate 
dielectric film). At this time, the Lynn concentration is n[ in order to cross 
throughout the interior of the film and to change continuously ]+. Under a layer 
403, it is surely n. - A layer 404 is formed. 

[0049] And this n - Also in the interior of a layer 404, the Lynn concentration falls 
continuously. The Lynn concentration in this example 1x1019 atoms/cm3 It is the 
field which exceeds n+ They are an idea, and 5x1017 - 1x1019 atoms/cm3 as a 
layer 403. It is n about the field in a density range. - It thinks as a layer 404. 
However, since a clear boundary does not exist, it is extent considered as a 
standard. 

[0050] Moreover, a lower layer becomes the field to which the Lynn concentration 
fell extremely, and its pan with the genuineness field (i layers) 405 genuineness 
or substantially. In addition, a genuineness field means the field where an 
impurity is not added intentionally. Moreover, the field or high impurity 
concentration which is below the spin density of the silicon film substantially a 
genuineness field 1x1014-1x1017 atoms/cm3 The field which shows 1 
conductivity in the range is pointed out. [ high impurity concentration (here Lynn 
concentration) ] 

[0051] A field [ genuineness / such genuineness or a real target ] is n. - It is 
formed in the bottom of a layer 404. However, 405 [ i-layer ] consists of semi- 
conductor layers of the same conductivity type as a channel formation field 
fundamentally. That is, when n mold or p mold with a weak channel formation 
field is shown, the same conductivity type is shown. 

[0052] Thus, n+ It is n+ by using ion-implantation or the ion doping method for 
formation of a layer. It is n under a layer. - A layer can be formed. It is n+ like the 
former. Such a configuration cannot be realized when a layer is prepared by 



membrane formation. Moreover, it is n+ by setting up the conditions at the time of 
ion addition appropriately. A layer and n - Thickness control of a layer can be 
performed easily. 

[0053] Especially, it is n. - Since the thickness of a layer 1 10 turns into thickness 
of a LDD field behind, it needs very precise control. Since the concentration 
profile of the depth direction can control by the ion doping method to a precision 
by setup of addition conditions, thickness control of a LDD field can be performed 
easily. At the invention in this application, it is n. - What is necessary is just to 
adjust the thickness of a layer 1 10 in the range of 30 - 200 nm (typically 50-150 
nm). 

[0054] In this way, n+ A layer 109, n - If a layer 1 10 is formed, the impurity (Lynn) 
which irradiated laser light again and was added will be activated. ( Drawing 1 
(□)) 

[0055] In addition, lamp annealing (exposure of strong light) and furnace 
annealing (heating at an electric heat furnace) can also be performed in addition 
to laser annealing. However, in the case of furnace annealing, it is necessary to 
process in consideration of the thermal resistance of a glass substrate. 
[0056] In this example, laser annealing is performed using a XeCI excimer laser. 
Processing conditions are laser energy although it may be fundamentally the 
same as that of an above-mentioned crystallization process. It is good at 200 - 
350 mJ/cm2 (typically 250 - 300 mJ/cm2). Moreover, a substrate is heated at 300 
degrees C from a rear-face side, and aims at improvement in the rate of 
activation. 

[0057] Moreover, at this laser activation process, the damage which the 
crystalline silicon film 108 received in the addition process of Lynn is recoverable. 
And the field made amorphous by the ion collision at the time of addition can be 
recrystallized. 

[0058] In this way, if the activation process of Lynn is completed, patterning of 
the crystalline silicon film will be performed and the island-shape semi-conductor 
layer 1 1 1 will be formed. At this time, when TFT is finally completed, it adjusts so 



that perpendicular lay length (channel width (W)) may be set to 1-30 micrometers 
(typically 10-20 micrometers) to the migration direction of a carrier. The 2nd 
patterning process is performed here. ( Drawing 2 (A)) 
[0059] Although not illustrated on a drawing here, a part of exposed gate 
insulating layer is etched, and opening of the contact hole (field shown by 118 of 
drawing 2 (C)) for taking the electrical installation of a gate electrode (the 1st 
wiring) and the electrode (the 2nd wiring) formed in a degree is carried out. The 
3rd patterning process is performed here. 

[0060] Next, the metal membrane (not shown) which has conductivity is formed 
and the source electrode 112 and the drain electrode 1 13 are formed by 
patterning. In this example, the cascade screen which consists of a three-tiered 
structure of Ti (50nm) / aluminum (200 - 300 nm) / Ti (50nm) is used. Moreover, 
wiring for connecting with a gate electrode electrically as mentioned above is 
also formed in coincidence. The 4th patterning process is performed here. 
( Drawing 2 (B)) 

[0061] Moreover, although mentioned later, the die length (shown by C1) of the 
field (it is hereafter called a channel dirty field) 114 across which it faced with the 
field 112, i.e., the source electrode, and the drain electrode 113 right above the 
gate electrode 103 determines the die length of a channel formation field and an 
offset field later. C1 Although it can choose out of the range of 2-20 micrometers 
(typically 5-10 micrometers), it is referred to as 1 = 4 micrometers of C in this 
example. 

[0062] Next, dry etching is performed by using the source electrode 112 and the 
drain electrode 1 13 as a mask, and the island-shape semi-conductor layer 1 1 1 is 
etched in self align. Therefore, etching advances only in the channel dirty field 
114. ( Drawing 2 (C)) 

[0063] At this time, it is n+. A layer 109 is etched completely and stops etching in 
the form where only the genuineness field (i layers) was left behind genuineness 
or substantially. Finally in the invention in this application, it leaves only the semi- 
conductor layer of 10 - 100 nm (typically 10-75nm, preferably 15-45nm). In this 



example, it will leave the semi-conductor layer of 30nm thickness. 
[0064] In this way, if etching (channel dirty process) of the island-shape semi- 
conductor layer 1 1 1 is completed, the oxidation silicon film and a silicon nitride 
film will be formed as a protective coat 115, and the reverse stagger mold TFT of 
structure as shown in drawing 2 (C) will be obtained. 
[0065] In this condition, the field in which it is located right above the gate 
electrode 112 among the island-shape semi-conductor layers 1 1 1 by which 
channel dirty was carried out turns into the channel formation field 116. With the 
configuration of this example, gate electrode width of face is equivalent to the die 
length of a channel formation field, and it is L1. The die length shown is called 
channel length. Moreover, the electric field from the gate electrode 103 do not 
reach, but the field 117 located outside the edge of the gate electrode 113 turns 
into an offset field. This die length is X1. It is shown. 

[0066] In the case of this example, it is abbreviation when the line breadth (it is 
equivalent to L1) of the gate electrode 103 takes into consideration the decrease 
for an anodized film of 100 nm thickness. Since it is 2.8 micrometers and the die 
length (C1) of the channel dirty field 114 is 4 micrometers, the die length (X1) of 
an offset field is abbreviation. It is set to 0.6 micrometers. 
[0067] Here, what expanded the drain field (semi-conductor layer which touches 
the drain electrode 1 13) is shown in drawing 3 . Setting to drawing 3 , for a gate 
electrode and 301, a channel formation field and 302 are [ 103 ] n+. A layer (the 
source or drain electrode), the offset field where, as for 303 and 304, thickness 
differs, and 305 are n. - It is a layer (LDD field). 

[0068] In addition, although not explained here, it has structure with the same 
said of a source field (semi-conductor layer which touches the source electrode 
112). 

[0069] Moreover, although the structure shown in drawing 3 is described typically, 
cautions are required for the thickness relation of each field. It is in charge of 
constituting the invention in this application, and, for the most desirable 
configuration, the thickness of thickness is n+. Layer 302<n - It is the case where 



it has the relation of the layer 305< offset field (i layers) 304. 
[0070] Because, n+ Since a layer 302 only functions as an electrode, it comes 
out thinly and is enough. On the other hand, it is n. - In order to perform electric- 
field relaxation effectively, suitable thickness is required for a layer 305 and the 
offset field 304. 

[0071] By the configuration of this example, it is n+ from the channel formation 
field 301. Two offset fields 303 and 304 and the LDD field 305 where thickness 
will differ by the time it reaches a field 302 exist. In addition, 303 is the offset field 
of the direction of a film surface formed of mask alignment, and calls it a mask 
offset field. 

[0072] Moreover, 304 is the offset field of the direction of thickness equivalent to 
a part for the thickness of i layers, and calls it a thickness offset field. What is 
necessary is just to determine the thickness of the thickness offset field 304 in 
the range of 100 - 300 nm (typically 150-200nm). however, the thickness of a 
channel formation field -- thickness ~ ** ~ it is necessary to thicken If thickness is 
thinner than a channel formation field, the good offset effectiveness cannot be 
desired. 

[0073] As for HRD (High Resistance Drain) structure, and a call and the usual 
LDD structure, this invention persons distinguish and consider the structure 
which consists of such offset +LDD. In the case of this example, HRD structure 
will consist of three-step structures of mask offset + thickness offset +LDD. 
[0074] Since the LDD field 303 is controlled by the thickness and high impurity 
concentration of a LDD field at this time, repeatability is very high and it has the 
advantage that property variation is small. In the LDD field formed of patterning, it 
is as the conventional example having described that the property variation by 
the patterning error poses a problem. 

[0075] In addition, since the die length (X1) of the mask offset field 303 is 
controlled by patterning, it is influenced of the error by patterning, the contraction 
of glass, etc. However, since the thickness offset field 304 and the LDD field 305 
exist after that, it is eased and the effect by the error can make property variation 



small. 

[0076] In addition, the die length (X1) of mask offset is expressed with /(C1-L1) 2 
using the die length (C1) of channel length (L1) and a channel dirty field. 
Therefore, it is possible to set up desired offset length (X1) according to the 
patterning process at the time of the source / drain electrode formation. By the 
configuration of this example, it is offset length (X1). It is 0.3-3 micrometers 
(typically 1-2 micrometers). 

[0077] In addition, the reverse stagger mold TFT of structure as shown in 
drawing 2 (C) is unrealizable in TFT which used the conventional amorphous 
silicon film as a barrier layer (island-shape semi-conductor layer). It is because 
the mobility of a carrier (an electron or electron hole) will become very late if it is 
not made structure which the source / drain electrode, and a gate electrode 
overlap when using the amorphous silicon film. 

[0078] Even if it made it structure which the source / drain electrode, and a gate 
electrode overlap, the mobility (electric field effect mobility) of TFT using the 
amorphous silicon film is at most 1-10cm2/Vs extent. If structure like this 
example is adopted to it, mobility is too low and does not function as a switching 
element. 

[0079] However, in the invention in this application, since the crystalline silicon 
film is used as a barrier layer, carrier mobility is fully quick. Therefore, it is 
possible to acquire mobility sufficient also as structure like this example. That is, 
the structure of this example is realizable just because it used the semi- 
conductor film which has the crystal structure as a semi-conductor layer. 
[0080] Moreover, since the reverse stagger mold TFT of this example has HRD 
structure, to degradation phenomena, such as hot carrier impregnation by the 
ionization by collision, it is very strong and has high dependability. And the top 
where the effectiveness of a LDD field is dominant, since the LDD field is formed 
with the very sufficient controllability, property variation is very small. 
[0081] Therefore, structure like this example needs high pressure-proofing, and 
the high working speed is suitable for TFT which constitutes a circuit which is not 



needed so much. 

[0082] Moreover, only four masks are needed for obtaining the reverse stagger 
mold TFT of the structure shown in drawing 2 (C) like shown in the making 
process of this example. Considering that the conventional channel stop mold 
TFT needed the six-sheet mask, this means that a throughput and the yield 
improve by leaps and bounds. 

[0083] As mentioned above, according to the configuration of this example, it is 
possible to produce the bottom gate mold TFT which has high dependability and 
repeatability with the high making process of mass-production nature. 
[0084] In addition, as for 10-150cm2/Vs (typically 60-120cm2/Vs) and a threshold 
electrical potential difference, the mobility of the bottom gate mold TFT (N 
channel mold TFT) produced according to the making process of this example 
can realize 1-4V. 

[0085] [Example 2] This example shows a different example of a configuration in 
an example 1 in the configuration of the invention in this application. Since the 
making process of TFT should just follow an example 1 fundamentally, only a 
required part will be explained in this example. 

[0086] First, the condition of drawing 5 (A) is acquired according to the making 
process of an example 1 . A point different here from an example 1 is the die 
length of the channel dirty field 500, in case the source electrode 501 and the 
drain electrode 502 are formed C2 It is in the point to carry out. At this time, it is 
C2. It is narrower than gate electrode width of face, and is chosen in 2-9 
micrometers (typically 2-4 micrometers). That is, it becomes the description of 
this example to prepare so that a gate electrode, and the source / drain electrode 
may overlap. 

[0087] If a channel dirty process is performed to the appearance shown in the 
example 1 in this condition and a protective coat is prepared, the condition of 
drawing 5 (B) will be acquired. At this time, the field shown by 503 turns into a 
channel formation field, and that channel length is expressed with L2 (= C2). 
Moreover, the die length (Y2) of the field (it is called a mask overlap field) 504 



made to overlap by mask design is expressed with (E-L2) / 2 when gate 
electrode width of face is set to E. 

[0088] Although it is the enlarged drawing of a drain field, the carrier at the time 
of TFT actuation passes along the channel formation field 503 (50nm in 
thickness), the mask overlap field 504 (thickness 160 nm), and the LDD field 505 
(50nm in thickness), and drawing 5 (C) is n+. It reaches to a layer 506 (40nm in 
thickness), and the drain electrode 502. 

[0089] In addition, although the electric field from a gate electrode are formed 
also in the mask overlap field 504 in this case, since electric field become weaker 
as the LDD field 505 is approached, such a field has the same function as a LDD 
field substantially. Of course, if the LDD field 505 is approached further, electric 
field are no longer formed completely and it may function also as an offset 
(thickness offset) field. 

[0090] Thus, HRD structure is constituted from LDD by the substantial LDD+ 
thickness offset + low concentration impurity by overlap by the structure of this 
example. Moreover, when the thickness of the overlap field 504 is thin, the LDD 
structure which consists only of LDD by the substantial LDD+ low concentration 
impurity by overlap can also be taken. 

[0091] Also in the configuration of this example, since the overlap field 504 and 
the LDD field 505 are controlled by each thickness, property variation is very 
small. Moreover, for the die length (Y2) of an overlap field, since it is not 
influenced of such an error, LDD by offset and low concentration impurity of LDD 
by overlap although the error by patterning etc. is included, and the thickness 
direction is Y2. The property variation by the error is eased. 
[0092] In addition, structure like this example has few offset components, and is 
suitable for TFT which constitutes a circuit which needs a high working speed. 
[0093] Moreover, with the structure of this example, since the minority carrier 
accumulated into the channel formation field by the ionization by collision is 
drawn out promptly to a source electrode, it has an advantage of a pile for the 
substrate suspension effectiveness in a lifting. Therefore, it is possible to realize 



TFT with a very high proof-pressure property to the top where a working speed is 
quick. 

[0094] [Example 3] This example shows a different example of a configuration in 
examples 1 and 2 in the configuration of the invention in this application. Since 
the making process of TFT should just follow an example 1 fundamentally, only a 
required part will be explained in this example. 

[0095] First, the condition of drawing 6 (A) is acquired according to the making 
process of an example 1 . A point different here from an example 1 is the die 
length of the channel dirty field 600, in case the source electrode 601 and the 
drain electrode 602 are formed C3 It is in the point to carry out. At this time, it is 
C3. It is set to 1-10 micrometers (typically 3-5 micrometers) in order to make it in 
agreement with gate electrode width of face. 

[0096] If a channel dirty process is performed to the appearance shown in the 
example 1 in this condition and a protective coat is prepared, the condition of 
drawing 6 (B) will be acquired. At this time, the field shown by 603 turns into a 
channel formation field, and that channel length is expressed with L3 (= C3). 
[0097] Although it is the enlarged drawing of a drain field, the carrier at the time 
of TFT actuation passes along the channel formation field 603 (thickness 100 
nm), the thickness offset field 604 (thickness 150 nm), and the LDD field 605 
(thickness 100 nm), and drawing 6 (C) is n+. It reaches to a layer 606 (50nm in 
thickness), and the drain electrode 602. That is, HRD structure is constituted 
from the two-step structure of thickness offset +LDD by the structure of this 
example. 

[0098] Also in the configuration of this example, since the thickness offset field 
604 and the LDD field 605 are controlled by each thickness, property variation is 
very small. Moreover, it is possible to acquire sufficient proof-pressure property. 
[0099] [Example 4] This example shows a different example of a configuration in 
examples 1-3 in the configuration of the invention in this application. Since the 
making process of TFT should just follow an example 1 fundamentally, only a 
required part will be explained in this example. 



[0100] First, the condition of drawing 7 (A) is acquired according to the making 
process of an example 1. In case a point different here from an example 1 forms 
the source electrode 701 and the drain electrode 702, a gate electrode is made 
to overlap either a source electrode or a drain electrode at it, and another side is 
in the point considered as the configuration which is not made to overlap. 
[0101] In addition, at this example, it is the die length of the channel dirty field 
700 C4 It carries out. At this time, it is C4. It is chosen in 1-10 micrometers 
(typically 3-6 micrometers). 

[0102] If a channel dirty process is performed to the appearance shown in the 
example 1 in this condition and a protective coat is prepared, the condition of 
drawing 7 (B) will be acquired. At this time, the field shown by 703 turns into a 
channel formation field, and that channel length is expressed with L4 (=C4-X4). 
[0103] Here, it is X4. It is the die length of the mask offset field 704. X4 What is 
necessary is just to refer to an example 1 about the ****** range. Moreover, the 
numerical range of the die length of the mask overlap field 705 should just refer 
to an example 2. 

[0104] This example is the configuration which combined the HRD structure (or 
LDD structure) explained in the HRD structure explained in the example 1, and 
the example 2. Since the example 1 and the example 2 already explained 
structural explanation, explanation here is omitted. 

[0105] When adopting structure like this example, it is desirable to use especially 
for a source field the HRD structure explained in the example 1 to the drain field 
using the HRD structure (or LDD structure) shown in the example 2. 
[0106] For example, at especially the channel edge by the side of a drain field 
(joint), electric-field concentration is intense and HRD structure with many 
resistance components as shown in the example 1 is desirable. On the contrary, 
since the cure against a high proof pressure to there is unnecessary in a source 
side, HRD (or LDD) structure with few resistance components as shown in the 
example 2 is suitable. 

[0107] In addition, in this example, it is also possible to combine the configuration 



of an example 2 with either a source side / drain field side. Thus, what is 
necessary is for an operation person to choose suitably the HRD structure or 
LDD structure shown in examples 1-3, to adopt it as the source / drain field, and 
just to design the optimal structure in view of a circuit design. In this case, 32 = 9 
kinds of combination patterns are possible. 

[0108] [Example 5] The example in the case of constituting a CMOS circuit 
(inverter circuit) from this example using the bottom gate mold TFT of a 
configuration of having been shown in examples 1-4 is explained using drawing 
8 . In addition, a CMOS circuit is constituted, combining the N channel mold TFT 
and the P channel mold TFT which were formed on the same substrate 
complementary. 

[0109] Drawing 8 is a CMOS circuit using the configuration shown in the example 
4, and 801 is the source electrode of the P channel mold TFT, and a drain 
electrode with 802 [ common / the source electrode of the N channel mold TFT, 
and 803 / to N/P ]. 

[0110] Moreover, the N channel mold TFT is n+ by the making process explained 
in the example 1. Layers 804 and 805n - Layers 806 and 807 are formed. On the 
other hand, in the direction of the P channel mold TFT, they are the p++ layers 
808 and 809p. - Layers 810 and 81 1 are formed. 
[0111] In addition, it is very easy to produce a CMOS circuit on the same 
substrate. In the case of the invention in this application, according to the 
process of an example 1, the condition of drawing 2 (A) is acquired first. 
[0112] this condition - N type/P type - what is necessary is just to add the 
element (typically boron, an indium, or a gallium) which hid the field used as the 
N channel mold TFT with the resist mask etc., and was chosen from 13 groups, 
in producing the P channel mold TFT although the element chosen from 15 
groups not related is added by the whole surface 

[0113] Although boron is taken for an example in this example, at this time, it 
must add more than the concentration of Lynn and boron must reverse 
conductivity. Moreover, n+ A layer and n - They are completely a p++ layer and p 



about all layers. - In order to reverse a layer, it is important to adjust the 
concentration profile at the time of boron addition, and to add more deeply than 
the addition depth of Lynn. 

[0114] Therefore, the concentration profile in the film of boron becomes like 
drawing 9 . Setting to drawing 9 , for the concentration profile of the boron after 
boron addition, and 903, a p++ layer and 904 are [ 900 / a semi-conductor layer 
and 901 / the concentration profile of Lynn before boron addition, and 902 ] p. - A 
layer and 905 are i layers. 

[01 15] At this time, it is referred to as 10 - 150 nm (typically 50- 100 nm), and the 
thickness of the p++ layer 903 is P. - Thickness of a layer 904 is set to 30 - 300 
nm (typically 100 - 200 nm). However, originally, since it is strong to degradation, 
the P channel mold TFT is p. - There is not necessarily no need of using a layer 
as a LDD field. It is p specially. - As long as addition means, such as ion- 
implantation, were used, reference was made about the thickness of a layer 904 
because p-layer was surely formed of the concentration gradient which changes 
continuously. 

[0116] By the way, in this example, both have prepared the HRD structure (type 
using mask offset) of a configuration of having been shown in the example 1 in 
the drain field side using the HRD structure of a configuration of having been 
shown in the example 2 at the source field side of the N channel mold TFT and 
the P channel mold TFT (type using an overlap field). 
[01 17] Therefore, it has the overlap field which has the die length of Yi in the 
source field side of the P channel mold TFT so that clearly [ in a plan ], and in the 
drain field side, it has the mask offset field with the die length of Xi. Moreover, in 
the source field side of the N channel mold TFT, it is Yj. It has an overlap field 
with die length, and is Xj in a drain field side. It has the mask offset field with die 
length. 

[0118] At this time, they are Xi, Xj, and Yi and Yj. Die length can be freely 
adjusted by mask design, respectively. Therefore, it is not necessary to arrange 
each die length with an N channel mold and a P channel mold that what is 



necessary is just to determine suitably if needed for circuitry. 

[01 19] Moreover, since the proof-pressure property of the field which serves as a 

common drain of a CMOS circuit with such structure can be made high, when it 

constitutes the circuit where operating voltage is high, it is a very effective 

configuration. 

[0120] In addition, although the configuration of the CMOS circuit using TFT of a 
configuration of having been shown in examples 1-4 was shown in drawing 8 , it 
cannot be overemphasized that all combination other than this is also possible. 
As a possible configuration pattern, since there are nine kinds about one TFT, 
there are 92 = 81 kinds by the CMOS circuit. The circuit should just adopt the 
optimal combination according to the engine performance which carries out the 
need out of two or more of such combination. 

[0121] Moreover, the invention in this application is easily applicable also to the P 
channel mold TFT at the appearance shown in this example. In that case, as for 
10-100cm2/Vs (typically 50-100cm2/Vs) and a threshold electrical potential 
difference, the mobility of the bottom gate mold TFT (P channel mold TFT) of the 
invention in this application can realize -1.5-5V. 

[0122] [Example 6] This example explains the example at the time of devising for 
controlling a threshold electrical potential difference to TFT of the invention in this 
application. 

[0123] In order to control a threshold electrical potential difference, the technique 
which adds the element chosen from 13 groups (typically boron, an indium, a 
gallium) or 15 groups (typically Lynn, arsenic, antimony) to a channel formation 
field is called the channel dope. 

[0124] It is effective, and performing a channel dope to the invention in this 
application has two kinds of simple approaches shown below, and it is good. 
[0125] First, when forming the amorphous silicon film, the gas (for example, 
diboron hexahydride, phosphoretted hydrogen, etc.) containing the impurity for 
controlling a threshold electrical potential difference in membrane formation gas 
is made intermingled, and there is a method which makes membrane formation 



and coincidence contain the specified quantity. In this case, although it is not 
necessary to increase a routing counter at all, since this concentration is added 
to both TFT(s) of N type and P type, it cannot respond to demand of changing 
concentration in both. 

[0126] Next, after the channel dirty process (formation process of a channel 
formation field) that it explained by drawing 2 (C) is completed, there is a method 
which performs impurity addition alternatively to a channel formation field (or a 
channel formation field and a mask offset field) by using the source / drain 
electrode as a mask. 

[0127] Although the addition approach can use various approaches, such as ion- 
implantation, the ion doping method, a plasma treatment method, a gaseous- 
phase method (diffusion from an ambient atmosphere), and a solid phase 
technique (diffusion out of the film), since the channel formation field is thin, its 
method of not giving a damage like a gaseous-phase method or a solid phase 
technique is desirable. 

[0128] In addition, when using ion-implantation etc., if the whole TFT is 
performed after preparing a wrap protective coat, the damage of a channel 
formation field can be reduced. 

[0129] Moreover, after adding an impurity, the activation process of an impurity is 
performed combining laser annealing, lamp annealing, furnace annealing, or 
them. At this time, most damages which the channel formation field received are 
recovered. 

[0130] When carrying out this example, it is in a channel formation field. What is 
necessary is just to add the impurity for controlling a threshold electrical potential 
difference by concentration of 1x1015 - 5x1018 atoms/cm3 (typically 1x1015 - 
5x1017 atoms/cm3). 

[0131] And when this example is carried out to TFT of the invention in this 
application, it is the threshold electrical potential difference of the N channel mold 
TFT. It can store in the range of 1.5-3.5V. Moreover, when it applies to the P 
channel mold TFT, it is possible to store a threshold electrical potential difference 



in the range of -1 .5--3.5V. 

[0132] In addition, any combination with the configuration of examples 1-5 is 
possible for the configuration of this example. Moreover, when applying to the 
CMOS circuit of an example 5, addition concentration and the class of impurity to 
add shall be differed with N type TFT and P type TFT. 

[0133] [Example 7] With the structure shown in drawing 2 (C), as an island-shape 
semi-conductor layer is surrounded completely, the source electrode 112 and the 
drain electrode 1 13 are formed. This example explains a configuration different 
from this. 

[0134] Although the structure shown in drawing 10 (A) resembles drawing 2 (C) 
fundamentally, the description is in the point that the configurations of the source 
electrode 1 1 and the drain electrode 12 differ. That is, the source electrode 1 1 
and the drain electrode 12 are formed inside only for the distance shown by a in 
a part rather than an island-shape semi-conductor layer (strictly the source / 
drain field). 

[0135] Moreover, the field shown by 13 is a field which has the same thickness 
as the channel formation field 14, and has the width of face of distance a. 
Although typically expressed on the drawing, distance a is 1-300. It is mum 
(typically 10-200 mum). 

[0136] It refers to a making process here and the description of this example is 
explained. In this example, as shown in drawing 10 (B), the source electrode 1 1 
and the drain electrode 12 are formed. 15 is an island-shape semi-conductor 
layer, and an edge 16 exposes it here. 

[0137] If a channel dirty process is performed in this condition, the source 
electrode 1 1 and the drain electrode 12 will serve as a mask, and the island- 
shape semi-conductor layer 15 will be etched in self align. In this case, an edge 
16 is also etched into coincidence. 

[0138] Thus, structure like drawing 10 (A) is acquired. Therefore, the edge 16 of 

have [ the same thickness as the channel formation field 14 ] is clear. 

[0139] The reason for forming the lobe 13 of this island-shape semi-conductor 



layer has following two. 

(1) Use as an etching monitor in a channel dirty process. 

(2) In case a protective coat and an interlayer insulation film are formed at a back 
process, reduce the poor coverage by the level difference of an island-shape 
semi-conductor layer. 

[0140] It uses, when inspecting whether the channel formation field serves as 
suitable thickness by the sampling inspection in a manufacture process as an 
etching monitor. 

[0141] In addition, the configuration of this example can be combined with any 
configuration of examples 1-6. 

[0142] [Example 8] This example explains the example of the circuitry of a CMOS 
circuit (inverter circuit) shown in the example 5 using drawing 1 1 . 
[0143] It is the CMOS circuit of the same structure as what was shown in drawing 
8 which is shown in drawing 1 1 (A). In this case, circuitry consists of the gate 
electrode 20 which consists of chromium film, the semi-conductor layer 21 of N 
type TFT, the semi-conductor layer 22 of P type TFT, a source electrode 23 of N 
type TFT, a source electrode 24 of P type TFT, and a common drain electrode 25. 
[0144] In addition, each terminal areas a, b, c, and d support the terminal areas a, 
b, c, and d of the inverter circuit shown in drawing 1 1 (C), respectively. 
[0145] Next, it is the example at the time of communalizing the semi-conductor 
layer which serves as a drain field with N type TFT and P type TFT which is 
shown in drawing 1 1 (B). Each sign supports the sign explained by drawing 1 1 
(A). 

[0146] Since TFT(s) can be formed by the very high consistency in the structure 
of drawing 1 1 (B), it is very effective when integrating a circuit highly. Although 
the communalized semi-conductor layer forms a PN junction, it does not pose a 
problem. 

[0147] [Example 9] Although laser light is used in the crystallization process of 
the amorphous semiconductor film in the making process explained in the 
example 1, it is also possible to crystallize using strong light with reinforcement 



equivalent to laser light. Since it recrystallizes once it fuses a semi-conductor 
layer also in this case, grain boundary distribution peculiar to the melting 
crystallization film is shown. 

[0148] As such a strong light, the strong light emitted from an infrared lamp or an 
ultraviolet ray lamp can be used. By the heat-treatment for several seconds to 
dozens of seconds, since it can crystallize, the RTA (Rapid Thermal Anneal) 
technique using an infrared lamp can be sharply improved in a throughput. 
[0149] In addition, the configuration of this example can also be used in the 
activation process of an impurity. Moreover, it is also effective to plan the 
synergistic effect combining the lamp annealing technique and laser light 
exposure which were shown in this example. Moreover, the configuration of this 
example can be combined with the configuration of all other examples. 
[0150] 

[Effect of the Invention] The high semiconductor device of mass-production 
nature is producible with the very small number of masks (typically four sheets) 
carrying out the invention in this application. 

[0151] Moreover, since the small electric-field relaxation layers (a LDD field, a 
mask offset field, thickness offset field, etc.) of property variation can be formed 
in a channel formation field, and the source / drain inter-electrode, dependability 
is able to realize a high semiconductor device with high repeatability. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing the making process of a thin film transistor. 
[Drawing 2] Drawing showing the making process of a thin film transistor. 
[Drawing 3] The enlarged drawing showing the configuration of a thin film 
transistor. 

[Drawing 4] Drawing showing the concentration profile in the film. 
[Drawing 5] Drawing showing the configuration of a thin film transistor. 
[Drawing 6] Drawing showing the configuration of a thin film transistor. 
[Drawing 7] Drawing showing the configuration of a thin film transistor. 
[Drawing 8] Drawing showing the configuration of a CMOS circuit. 
[Drawing 9] Drawing showing the concentration profile in the film. 
[Drawing 10] Drawing showing the configuration of a thin film transistor. 
[Drawing 11] Drawing showing the configuration of a CMOS circuit. 
[Description of Notations] 

101 Substrate 

102 Substrate Film 

103 Gate Electrode 

104 Oxide Film on Anode 

105 Silicon Nitride Film 

106 Oxidation Silicon Nitride Film 

107 Amorphous Semiconductor Film 

108 Crystalline Semi-conductor Film 

109 N+ Layer (1st Conductive Layer) 

1 10 N - Layer (2nd Conductive Layer) 

1 1 1 Island-shape Semi-conductor Layer 

112 Source Electrode 

113 Drain Electrode 



114 Channel Dirty Field 

115 Protective Coat 

116 Channel Formation Field 

117 Mask Offset Field 

118 Contact Hole 
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